-I to determine whether the clay and colloid content of soils could be determined by photoelectric measurements of the turbidity of soil suspensions at specified depths after suitable periods of centrifuging. Photoelectric turbidity measurements have been applied previously to the determination of concentrations of suspension, and size-weight distribution of paint pigments, Portland cement, bacteria, soil materials, and various colloidal materials (9, 4, 2)? Since dilute suspensions of soil clays (o.oi to 0.1%) are suitable for photoelectric turbidity measurements (2), it would appear that the concentrations of clay <2^ and <o.2|A in diameter would be representative after a single period of centrifuging for each.
In the present paper, the term clay designates particles having a sedimentation velocity corresponding to a diameter of less than 2\a; coarse clay, particles 2 to o.2fi in diameter; fine clay or colloid, particles < 0.2^1 in diameter. The content of clay can be determined readily by gravity sedimentation and pipette analysis; however, for the colloid content determination a greater sedimentation force than gravity is required, and ordinary pipette analysis cannot be used. A modified method for pipette analysis of clay fractions using centrifugal force for sedimentation has been described by Steele and Bradfield (5). Longer methods for the subdivision of the clay separate by centrifuging and decantation have been described by Marshall (3) and Truog et al. (7) . For many purposes, the need has arisen for a method of estimating the clay and the colloid content of soils which is more rapid than the methods now in use.
EXPERIMENTAL PROCEDURE Photoelectric measurements of turbidity of soil suspensions were made after centrifuging to effect the sedimentation of particles larger than clay and fine clay or colloid to suitable depths. For control and comparison, the fine clay contents of the soils were determined by separation with the aid of the centrifuge, and then the coarse clay was determined by pipette analysis of the materials from fine clay had been removed. The photoelectric measurements were then compared, with the coars fine clay contents of 38 soils representing several Groups and localities. In this way the ratios of cl tration to turbidity were established for the coars clay fractions. The details of procedure follow.
PREPARATION AND DISPERSION OF SAM
The air-dry soil was crushed lightly to pass sieve and then thoroughly mixed. Twenty cc of were added to a 5-gram sample, and a few drop acetic acid were added if found necessary to p rapid catalytic decomposition of the HsOa. The o the organic matter was allowed to proceed at room ture at first, and finally at 70° to 9O°C, but the susp not allowed to go to dryness. Further additions o tions of 30% H 2 O 2 were made if needed to comp moval of organic matter, as evidenced by a dark any case, the heating was continued until efferves the H 2 Oz ceased.
The sample was then transferred with water t loo-cc centrifuge tube (6). A measured volume metaphosphate reagent (8), consisting of a 0.3 of NaPOs made alkaline to pH 10 with sodium was added, after which the sample was shaken by means of a mechanical shaker for 10 minutes of the dispersion reagent were added initially to s mechanical separation of fine clay, and additiona of 2, i, and i cc added as centrifuging and decan tinued. Eight cc of the reagent were added initia ples to be used for turbidity measurements.
A description of the special centrifuge tube and cal shaker used are given by Truog, et al. (6) . So when present in sufficient amount to produce floc the presence of the dispersion reagent were remov trifuging, and decantation of the supernatant solu tional dispersion reagent was then pipetted into t The samples thus prepared were ready for turbidit ments, pipette analysis, or separation of the fine c TURBIDITY MEASUREMENTS Turbidity measurements were made by means lyn photoelectric macro-colorimeter (i). 4 The and galvanometer are of the type with which the flection of the galvanometer is directly proportio quantity of light of a given wave length which photocell. Hence, turbidity, or light absorption b in suspension, can be expressed in terms of ga
